Abstract
Introduction
growth was maintained using nutrient solution throughout the growing season.
115
To study the glucosinolate spatial distribution within sections of the leaf of kimichi cabbage and 116 between leaves, two green pigmented ("Hangamssam" and "Alchandul") and one red pigmented ("Bbalgang 117 3-ho") commercial cultivars were selected. The inner, middle, and outer leaves were separated. Each leaf 
126
Sample pre-treatment, extraction and analysis of glucosinolates 127 Samples were harvested, placed in vinyl freezer bag and kept at -80 o C until further processing. The 128 frozen samples were subsequently lyophilized for 48 h using LP500 vacuum freeze-drier (Ilshin biobase Co.,
129
Seoul, Korea). The freeze-dried samples were then ground to a fine powder using a mortar and pestle, and 130 held at -80ºC until analysis. 0.1 gram of lyophilized sample was mixed with 1 mL of 80% methanol in a 2 131 mL Eppendorf tube, and sonicated in ultra-sonication bath for 10 min at 30 o C. The mixture was centrifuged 132 using VS-180CFi centrifuge (Vision Scientific Co., Daejeon, Korea) (centrifuge conditions set at: 14000 rpm, 133 4 o C, and 10 min). The supernatant was transferred into a vial and glucosinolates were analyzed immediately 134 using UPLC-MS/MS.
135
The GSLs were analyzed using an Acquity UPLC System (Waters, Milford, MA, USA) coupled to
136
Xevo™ TQ-S system (Waters, MS Technologies, Manchester, UK). Chromatographic separation was carried 137 out using Acquity UPLC BEH C18 (1.7μm, 2.1 × 100mm) column (Waters Corp., Manchester, UK). The was performed using MassLynx 4.1 software. For MS/MS detection, the ionization source parameters were 145 set as follows: capillary voltage was 3kV; the ion source and the desolvation temperatures were set as 150°C 146 350°C, respectively. The cone gas (nitrogen) and desolvation gas (also nitrogen) were set at flow rates of 150 147 and 650 L/h, respectively. Other MRM conditions are presented in Table 1 
167
The concentrations of GSLs were also evaluated in various leaf sections and positions of two green
168
("Hangamssam" and "Alchandul") and a red ("Bbalgang 3-ho") pigmented commercial Brassica varieties.
169
Five aliphatic (GNA, GBN, PRO, ERU, and BER), three aromatic (TRO, NAS, and BAR) and an indolic 
172
The detection and quantification conditions of the GSLs by LC-MS/MS are presented in Table 1 .
173
Information about the germplasm collections and commercial cultivars are presented as a supplementary file 174 (S1 Table) . GNA and GBN had a major contribution to PC2. Three kimichi cabbage samples (2, 22 and 50) (see S1
215
Table for more), the first one located at the top right hand quadrant and others at the lower right hand 216 quadrant of the PCA plot, were well distinguished from other samples. The location of these materials in the 217 score plot could be described by their significantly higher content of BAR, GBC and ERU respectively. 
Intra-and inter-leaf distribution of glucosinolates in kimichi cabbage

224
The leaves of three cultivars of green/ red pigmented kimichi cabbage namely, "Hangamssam" Table 3 . The white sections of the leaf contained higher total sum of 230 glucosinolates (1.16 to 24.28-fold higher) than the green/red section except in the outer leaf of "Bbalgang 3-
231
ho" where the red section contained 2.8-fold greater total sum of GSLs concentration than the white section.
232
The trend in total GSLs content in different sections of the leaf (top, middle, and bottom) was not strictly 233 consistent. However, in most cases higher GSLs content were observed at the proximal half of the leaves. In 234 regard to the position of the leaf (outer, middle, and inner) in the whole plant, the average content of total
235
GSLs of the kimichi cabbage in the middle position were 1.8-, 2.2-, and 3.9-fold larger than in the outer 236 positions of "Hangamssam", "Alchandul", and "Bbalgang 3-ho", respectively. The content of total 237 glucosinolates evaluated in the inner position of "Alchandul" and "Bbalgang 3-ho" showed 2.8-and 1.2-fold 238 higher than the outer position, respectively. However, unlike "Alchandul", less total GSLs content was 239 recorded in the red pigmented "Bbalgang 3-ho" in the inner compared to the middle leaf. 247 GNA = Gluconapin; GBN = Glucobrassicanapin; PRO= Progoitrin; TRO = Glucotropaeolin; ERU = Glucoerucin; NAS = Gluconasturtiin; BER = Glucoberteroin; BAR = 248 Glucobarbarin; GBC = Glucobrassicin
Discussions
250
The data in this study, generated from evaluations conducted from to the pattern of herbivory by insects is recommended.
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